Antioxidant-dependent amelioration of brain injury: role of CuZn-superoxide dismutase.
Copper-zinc-superoxide dismutase (CuZn-SOD), a cytosolic antioxidant enzyme that is specific for scavenging superoxide radicals, is involved in neuroprotective mechanisms in brain injury following trauma and cerebral ischemia. Liposome-entrapped CuZn-SOD exhibit beneficial effects in vivo on cold-induced vasogenic edema and on blood-brain barrier disruption. The increased levels of edema and infarction following a focal cerebral ischemia also are decreased by the pretreatment of liposome-entrapped CuZn-SOD. The protective role of SOD on brain injury was further extended and confirmed in studies using transgenic mice overexpressing human CuZn-SOD. Our studies so far suggest that increased cerebral levels of SOD, either by means of external pharmacological application or by genetic manipulations, ameliorate brain edema and infarction induced by trauma and focal cerebral ischemia.